In this article, a general fractional-order derivative of the Riemann-Liouville type with the non-singular kernel involving the Rabotnov fractional-exponential function is addressed for the first time. A new general fractional-order derivative model for the anomalous diffusion is discussed in detail. The general fractional-order derivative operator formula is as a novel and mathematical approch proposed to give the generalized presentation of the physical models in complex phenomena with power law.
Introduction
General fractional calculus (GFC) [1] [2] [3] [4] , as a general version of FC acting on the singular (power-law) kernel containing the pioneers, e.g., Liouville [5] , Riemann [6] , Weyl [7] , Sonine [8] , Caputo [9] and others (see [1] ), has been successfully applied to describe some physical processes in complex phenomena. The general fractional-order derivatives (FDs) and general fractional-order integrals (FIs) with the non-singular kernels of the functions, such as the exponential function [10] , Miller-Ross function [11] , Lorenzo-Hartley function [12] , Gorenflo-Mainardi function [13] , Bessel function [14] , Mittag-Leffler function [15] , Wiman function [16] , Prabhakar function [17] , sinc function [18] , and others [19] .
In 1948, the fractional exponential function (also called the Rabotnov fractional exponential (RFE) function [1] ) was proposed by Rabotnov [20] and developed to model the internal friction given in [21] . The general FDs in the sense of the Liouville-Caputo type with the non-singular kernel of the RFE function was reported in [22] . However, the general FDs in sense of the Riemann-Liouville type with the non-singular kernel of the RFE function have not been considered to the best of our knowledge.
By the motivation of the tasks involving the physical phenomena with power-law and Corresponding author; e-mail: dyangxiaojun@163.com complex behaviors following the RFE function, the target of the paper is to derive the general FDs of the Riemann-Liouville type with the non-singular kernel involving the RFE function and their properties, and to present a general FD model for the anomalous diffusion. The structure of the article is designed as follows. In Section 2, the concepts and properties of the general FDs involving the RFE function are introduced. In Section 3, a typical example for the general FD diffusion model is considered. Finally, the conclusion is drawn in Section 4.
A new GFC of Riemann-Liouville type with the RFE kernel
Suppose that  ,  [1, 23] ) and the Samko-Kilbas-Marichev condition (see [1, 14] ), respectively.
General FIs with the RFE kernel
The general FI with the RFE kernel in the interval on a finite interval   
where
  , and from [22] , we have [22] we have
General FDs of the Liouville-Caputo type with the RFE kernel
The left-sided general FD of the Liouville-Caputo type without the singular kernel of the RFE function on a finite interval   , a b is given in [22] as:
andthe right-sided general FD of the Liouville-Caputo type with the non-singular kernel of the RFE
For 1   we have the same results as in [1, 16] .
The left-sided general FD of the Liouville-Caputo type without the singular kernel of the RFE function on a finite interval   , a b is given as in [22] as:
and right-sided general FD of the Liouville-Caputo type with the non-singular kernel of the RFE function on a finite interval   , a b is given as in [22] as:
For 0 a  we have from (6) and (9) that
and
The left-sided general FD of the Liouville-Caputo type without the singular kernel of the RFE function on the real axis  is given as [22] :
and the right-sided general FD of the Liouville-Caputo type with the non-singular kernel of the RFE function on the real axis  as [22]  The left-sided general FD of the Liouville-Caputo type without the singular kernel of the RFE function on the real axis  is given as in [22] as:
and right-sided general FD of the Liouville-Caputo type with the non-singular kernel of the RFE function on the real axis  is given as in [22] as:
General FDs of the Riemann-Liouville type with the RFE kernel
The left-sided general FD of the Riemann-Liouville type without the singular kernel of the RFE function on a finite interval   , a b is defined as
and right-sided general FD of the Riemann-Liouville type with the non-singular kernel of the RFE function on a finite interval   , a b as 
andthe right-sided general FD of the Riemann-Liouville type with the non-singular kernel of the RFE function on a finite interval   , a b as
For 0 a  we have from (16) and (19) that
The left-sided general FD of the Riemann-Liouville type without the singular kernel of the RFE function on the real axis  is defined as
and right-sided general FD of the Riemann-Liouville type with the non-singular kernel of the RFE function on the real axis  as
General FIs via the Prabhakar function
The left-sided general FI of     is given as [22] :
and the right-sided general FI of
Prabhakar function, given as in [1, 24] :
The left-sided general FI of     is given as:
and the right-sided general FI of 
where the Laplace transform of   g  is [1]       
